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expenses associated with the Airways Facilities staff are
assigned to individual ATC facilities systens based on existing
equi pnent at each site, and estimated annual |abor hours (and
therefore costs) of maintaining the equiprment.

Staffing for 1984 was based on the Facilities Master File
(FMF) dat abase provided by APM-130. Hours were aggregated by
maj or system for each site and then converted to enpl oyee-years,
Labor costs (including supervision) were based on the average
cost per AFS enpl oyee estinmated fromthe naintenance portion of
t he 1984 budget.

The procedure for 1992 was a mrror inmage of the 1984 nethod
except that |abor hours were identified for the 1992 system from
the forecast 1990 FMF.

Leased Communi cations Costs--Leased tel econmunications costs

are the expenses incurred by operating sites for |eased

communi cations equi prent and services. These pernmt ATC
personnel to conmunicate with both airmen and other facilities of
the National Airspace System Informati on on these costs was
avai l abl e from the FAAC's database only for 1984; estinmates of
future costs were unavail able, although the share-of direct costs

accounted for by-this cost category is expected to decline,

1.5 Indirect AaTc Costs

In addition to the direct costs associated with the
operation and nai ntenance of operating facilities, there are also
indirect costs associated with the ATC system These indirect
costs include adm nistrative costs not assigned directly to any

single facility. It is likely that sone of these indirect
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Finally, none of the alternative tests for nmulticollinearity

i ndi cated any problem for either of the ARTCC cost functions.

2.5 FSSs

Tabl e 2.6 reports the nean val ues of the variables used in

t he FSS cost equati ons.

Table 2.6
MEAN VALUES OF FSS VAR ABLES

306 (bservations in 1984; 59 (hservations in 1992

Mean Val ues 1984 1992
Total Cost $769,899 $3,197,325
(1984 - S) (1986 - S)
Pilot Briefs 50,043 315,762
IFR Flight Plans 21,167 139,360
VFR Flight Plans 6,312 37,403
Air Contacts 27,919 144,757

What is imediately obvious fromthe table is the vast

di fferences between the average facilities in 1984 and 1992.

Bot h cost and output neasures are substantially larger for the
1992 advanced FSS system than for the current system This is
wholly due to the expected reduction in the number of FSS
stations from 306 in 1984 sample to 59 in 1992 sanple. It should
al so be noted that the results for different user groups are not
reported in Table 2.6. This is due to the finding that there
were no differences found in the cost of producing FSS services

for different user groups.

16



The results of the regression experinents for FSSs in 1984
and 1992 are reported in Tables 2.7 and 2.8 respectively. In
general, both estimated cost functions appear to be statistically
sound, w th individual coefficients having expected signs and
high significance. Both nodels explain approxi mately 90 percent
of the variation in FSS costs,

Shown in Table 2.9 are the results of the tests of
properties of the FSS cost functions. Tests for non-linearity
proved to be negative, with both the log |inear and quadratic

forms having |ess desirable properties than the linear form

Table 2.9
TESTS OF PROPERTI ES OF FSS COST FUNCTI ONS

Test Resul t

Non- Li nearity Negative--Col | i nearity;
vi sual inspection showed |inear
rel ationship

User G oup Costs No difference--separate user group
specifications showed simlar
mar gi nal costs

Cost of Services Positive in current system no
difference in future

Collinearity h Positive in 1984--IFR flight plans
and pilot briefs: specified
together; air contacts and VFR
flight plans: alternatives
inconsistent with time and notion
st udy

Anal ysis of variance tests indicated that there were no
differences in the cost of producing FsSs services for different

user groups, However, sone differences were found in the cost of

17
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Table 2.12

1992 TRACON

Econonetric Results

($-1986)

Esti nated MC

$ 12.55

$ 12.55

$ 4.72

$ 12.55

Joint Cost per Site = $ 1,308,847

R-Square = 0.804

Activity Measure:

Operations + Seconds + Overs

Cost Measure: AFS and ATC Labor

23

t-Statistics

23.83

23.83

5.14

23.83
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DATA FOR 1984 AND 1992 CALCULATIONS

Thi s appendi x describes the derivation of activity data used
in the cost functions previously described. The dat abase
enpl oyed in the regression studies is also included in the

appendi x. A glossary of variable nanes preceeds the database,

TRACON and Tower Dat abases

The 1984 dat abases for TRACONs and Towers were nodified to
reflect actual activity exhibited by air carriers and comuters,
FAA activity counts do not separately identify comuter

operati ons.

OAG Dat a

The tapes for the North Anerican Edition of the Oficial
Airline Guide were run for the period Cctober 1984 through
Septenber 1985. For each airport in North Amrerica, the total

nunber of the follow ng scheduled flights were counted:

0 domestic flights by U S. carriers,
0 domestic flights by international carriers,
0 domestic flights by US. commuter airlines (defined

aircraft wwth fewer than 60 seats),

0 domestic flights by international comuter airlines,
0 international flights by US. carriers,

0 international flights by international carriers,

0 international flights by .U.S. comuters,

0 international flights by international comuters.
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The adj ustnents nade depended on the relative sizes of the

counts. The four possibilities and the adjustnents nade are
shown in Figure 1. Each cell in the matrix is anbered:
o Cell 1: Both FAA air carrier and air taxi counts

exceed the OAG counts. This indicates that sone
comrut er operations are counted in the FAA air carrier
operations counts and in the FAA air taxi counts.
Therefore, the oOAG figures are probably nore accurate
and are used for air carrier and conmmuter operations.
The air taxi counts then become a residual as
illustrated in the fiagqure.

Cell 2: FAA air carrier: counts exceed OAG air carrier

counts but OAG comruter counts exceed FAA air taxi

counts, FAA air carrier counts include comuter
operations and therefore the OAG air carrier counts are
likely to be nore accurate than those made by the FAA
Two further adjustnments are possible. First, if the
remai ni ng FAA operations exceed the OAG comuter

counts, then air taxi and conmuter operations exist at
the airport: therefore, conmmuter operations are assuned
to be equal to the OAG counts. The residual then
becones the air taxi count. Qherwi se, there are
unlikely to be a significant number of air taxi
"operations at the airport, and comuters are all ocated
all remai ning FAA air carrier and FAA air taxi

oper ati ons.
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The final adjustnment nade to the data was to all ocate all
remaining air taxi operations at each site to general aviation

At each site, four types of operations data were avail abl e:

o Air Carrier QOperations,
o Commut er Cperati ons,
o General Aviation Operations (including air taxis),

o Mlitary Operations.
These operations data were then used in conjunction with site-
specific cost data to estimate the marginal costs of FAA

producti on,

ARTCC and FSS Dat abases

Activity counts for these facilities were nodified to
separately identify conmuter operators based on the results for
TRACONs and towers. Conmmuters were assunmed to account for a
proportionate share of air carrier activity at these facilities
with one exception--they were assumed to account for zero overs
at ARTCC's because of their relatively short stage |engths,
These overs were assunmed to remain the responsibility of other

air carriers:. --
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Tabl e A7

COST AND AR TRAFFIC ACTIVITY
ESTI MATES BY TOWER FOR 1992

LOCID COST-TOT ACNEW comM GANEW MILTOT LEVEL 1
ABRY 742674 311@ 435@ 71025 9428 0
ADQ 352667 3171 1@813 28494 133204 1
ADS 86@773 @ 1215 92218 135 Q@
AGC 844988 @ 32a 152139 1@z @
AKN 428024 2324 18@a79 32133 33979 1
ALN 375875 34 @ 65a11 339& 1
ALW 340126 @ €318 S4@35 315 1
ArFA lgsleas Q 4 433023 871 @
WcC 6az578 0 0 180814 373 0
ARE 430384 Q@ @ 155313 1464 |
ARR 657960 4 @ 256256 s @
ASE 371932 Q lze13 4731@ 98 1
ATW 353864 35951 7345 S723 S4 1
EAF 722055 a @ 131544 12685 @
EDR 745650 @ 28991 187856 2558 @
EED 929263 @& 17197 278779 2384 Q
RET S27396 4274 6a7a3 43858 1432 1
EFI 1326328 caa agees3 397 184 2883 @
ERJC 729756 = @ 23451¢& 1368 0
EBHKL Sa3178 @ 3361 82523 827 1
BMG 382342 @ SSeaa 45a1e 3@5 1
EMI 347508 @ 18735 73144 614 1
ERO 1@6533 3e3a 44 77464 4864 0
BTL 396336 @ S729 37303 7383 1
EVY . 6@1c28 @ Q 1883z 484 0
CCR 851616 @ 96&9 282131 1224 @
CDW 754152 5 Q 263326 €61 @
CGX 377063 0 86928 90619 1221 1
CHO 378538 4634 24358 S933653 1649 1
CIC 36168 @ 12491 74411 Ses 1
Cl-L 513527 0 14661 la333S 6076 1
CNO 7582@1 0 @ 270213 S17 @
cou 363129 4745 12978 6439 459 1
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Tabl e A8 Continued

LOCID cosTTOoT NOTGATSO GATSO
LAX 120507461 SS1@9S 167019
LEE 5685477 198725 144418
LCH 2@30953 S@Z34 141164
LEX 2653803 40619 132251

LFT 2765491 36289 246@93
LGA 7542065 355423 245453
LIT 3469034 78436 241838
LNK Z@3377S. 48325 181781

MAF 2764196 43463 154183
MES Z4E697Q6 26377 1e88a
MCI e1az127 zssez 163541

MCN 2327414 S7331 129834
MCO €129884% 264932 228391
MDW 1545472 €655 1973z
ME I 1972177 34960 46569
MEM 63433986 ZSE867 194Sz@
MFD 1488332 42178 12223

MGM 2462439 S7SS 12@793
MIA 8468848 4Z142Q 321635
MC 1276688 12958 178733
MKE S413753 133048 183846
MG 155153 25537 1182Q5
ML I 2672434 62652 122368
MU 1758604 22563 1311329
MOE 27749304 76186 94911
MRY 1823031 33213 131175
MSN 2532615 S66@1 182661
MSE 6675877 304747 226468
MSY €337043 17532 19427Q
oAk S393144 1ez@1t 462903
0GG ZQE4713 162473 117213
OKC 6348630 133861 241282
OoLM 3638672 2453 361023
oA 353320z 87235 157128
ONT S797332 1@29793 87313
ORD 13046145 675882 265026
ORF . 6326843 223419 1S7S4@
aRL 1143368 15238 131@33
FEI S841194 123504 60758
F£DX Sz18757 159@17 166516
FHL 745624 26846Q 272505
FHX 839735 281535 ZQE37S
FIA 2836756 37725 1233931
PIT 7408253 361768 193142
F£MD 3983358 61784 43483
NS S867314 298264 152431
FSE 1321428 21441 127532
FUE 1498155 38131 87961
FVD 3192838 4ZQC4 zez 1@z
FM 2198414 7Q727 153487
RDG 1447186 34321 151756
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